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Effects of Ethanol Administration on Glutathione and Lipid
Peroxide Levels in Rat Liver and Cerebellum

Joung-Won Lee
Dept. of Home Economics Education, Chungnam National University, Daejon 305-764, Korea
Abstract

The effects of acute and chronic ethanol administration on hepatic and cerebellar glutathione
(GSH) statuses and lipid peroxide levels in rats were investigated. In the liver, chronic ethanol
feeding (6-9 g/kg, per day) as 10% (v/v) drinking water for 4 weeks produced a slight decrease of
total GSH and an increase in the ratio of GSSG/total GSH without change of GSSG (oxidized
GSH). Lipid peroxide level however was not modified. Many other studies have shown the acute
ethanol loading effect in the rat liver, that is, mocderate decrease of total GSH and elevation of
lipid peroxide level. Relating to this, it was observed that total GSH in the plasma obtained from
post-hepatic inferior vena cava was increased by acute ethanol injection (80 mmol/kg, i.p.). This
increased hepatic efflux of GSH into bloed, in addition to the promoted antioxidative utilization
of GSH, could be suggested as one of the pessible reascens for the decrease of hepatic GSH
induced by ethanol load. In the cerebellum, acute ethano! load did not change the total GSH and
GSSG, but increased the lipid peroxidation rate. In the chronie, neither GSH pattern nor lipid
peroxidation rate was changed.
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Table 1. Effects of chronic ethanol administration on lipid peroxides and glutathione levels in rat liver

Glutathione (n = 7)

TBARS value
@ = 10) Total GSH GSSG GSSG / Total GSH
(nmol MDA/g wet wt) (« mol/g wet wt) (2 mol/g wet wt) (%)
Ethanol 91+11 5.57+0.62* 0.149+0.014 2.69+0.31*
Control 86+6 6.52+0.74 0.154+0.019 2.36+0.18

Total GSH and GSSG were expressed as GSH equivalents
* p<0.05 comparing to the control
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Table 2. Effects of acute ethanol administration on
glutathione levels in rat plasma collected
from inferior vena cava above liver

Total GSH(« M)
Ethanol (n = 11) 29.8+9.5*
Control (n = 12) 22.7+5.2

Total GSH were expressed as GSH equivalents
* p<0.05 comparing to the control
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Table 3. Effects of acute ethanol administration on lipid peroxidation rate and glutathione levels in rat

cerebellum
Lipid peroxidation rate Glutathione (n = 6)
(n=10) . Total GSH GSSG GSSG/ Total GSH
(nmol MDA/min/g protein) (« mol/g wet wt) (« mol/g wet wt) %)
Ethanol 105+17** 1.254+0.14 61.6+15.7 5.00+1.43
Control 82+8 1.31+0.09 61.3+15.6 4.67+1.14

Total GSH and GSSG were expressed as GSH equivalents
** p<0.01 comparing to the control

Table 4. Effects of chronic ethanol administration on lipid peroxidation rate and glutathione levels in rat

cerebellum
Lipid peroxidation rate Glutathione (n = 8)
(n=10) . Total GSH GSSG GSSG / Total GSH
(nmol MDA/min/g protein) (#mol/g wet wt) (¢« mol/g wet wt) (%)
Ethanol 97+20 1.51+0.19 41.4+8.0 2.75+0.15
Control 98+15 161+0.15 429475 2.66+0.11

Total GSH and GSSG were expressed as GSH equivalents
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